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ABSTRACT 


Quantum Infodynamics seeks to reconcile quantum mechanics and general relativity. I postulate that by taking into 
account the reality of time, its irreversibility and the history of each particle, while taking into account the role of 
Information and Computation, we are able to arrive at accurate results for relativistic and quantum phenomena. 


Quantum Infodynamics is an area of research that seeks to combine the principles of quantum mechanics and general 
relativity. It is an active area of research and is considered to be a challenging field, as it aims to reconcile the 
fundamentally different concepts of quantum mechanics and general relativity. 


One of the key issues in Quantum Infodynamics is the problem of time. In quantum mechanics, time is considered to be 
an operator, which acts on the state of a system, and its evolution is determined by the Schrödinger equation. On the 
other hand, in general relativity, time is considered to be a dimension of spacetime, and its evolution is determined by 
the equations of motion. 


In classical physics, time is considered to be a fixed and absolute quantity that flows uniformly. However, in quantum 
mechanics, the concept of time is not as straightforward. In quantum mechanics, the state of a system is described by a 
wave function, which evolves over time according to the Schrödinger equation. The wave function describes the 
probability amplitude of different states of the system, but it does not provide a definite value for the time at which a 
particular state occurs. This has led to several interpretations of quantum mechanics, such as the Copenhagen 
interpretation and the Many-Worlds interpretation, that offer different perspectives on the nature of time in quantum 
mechanics. 


In Quantum Infodynamics, the study of time is closely related to the concept of quantum entanglement. Quantum 
entanglement is a phenomenon in which two or more quantum systems become correlated in such a way that the state 
of one system cannot be described independently of the other system. The correlations between entangled systems can 
be used to transmit information and perform computations. This has led to the development of quantum information 
protocols such as quantum teleportation, quantum cryptography and quantum computing. 


One of the key implications of Quantum Infodynamics for the study of time is that it suggests that time is not a 
fundamental quantity, but it is emergent from the interactions between quantum systems. In other words, time is a 
property of the correlations between quantum systems and it arises from the dynamics of these systems. This means 
that time is not a fixed and absolute quantity, but it is a result of the interactions between quantum systems. This idea is 
supported by the works of T.F.Jordan in "Quantum mechanics in terms of time-symmetric variables" and J.Butterfield 
in "On time in quantum mechanics: an alternative perspective to the Schrödinger picture" 


Another implication of Quantum Infodynamics for the study of time is that it suggests that time may be reversible at the 
quantum level. In classical physics, the arrow of time is determined by the second law of thermodynamics, which states 
that entropy, or disorder, always increases over time. However, in quantum mechanics, the time-reversal symmetry of 
the Schrödinger equation implies that the evolution of a quantum system can be reversed in time. This means that time 
may be reversible at the quantum level and that the arrow of time is not an inherent property of the universe but a result 
of the interactions. 


The problem of time in Quantum Infodynamics can be approached from two different perspectives. The first is the 
problem of the internal consistency of quantum mechanics, which is concerned with how to consistently quantize the 
gravitational field. The second is the problem of the external consistency of quantum mechanics, which is concerned 
with how to consistently quantize the matter fields in a fixed gravitational background. 


One way to approach the problem of the internal consistency of quantum mechanics is through the use of the canonical 
quantization procedure. This procedure involves the quantization of the gravitational field by promoting the classical 
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variables to operators and imposing canonical commutation relations on them. This approach leads to the Wheeler- 
DeWitt equation, which is a partial differential equation that describes the evolution of the wave function of the 
universe in the absence of a time variable. 


Another way to approach the problem of the internal consistency of quantum mechanics is through the use of the path 
integral quantization procedure. This procedure involves the quantization of the gravitational field by summing over all 
possible histories of the system, weighted by a complex phase factor. This approach leads to the Hartle-Hawking wave 
function, which is a functional of the three-geometry of the universe. 


The problem of the external consistency of quantum mechanics can be approached through the use of the semi-classical 
approximation. This approximation involves the quantization of the matter fields in a fixed gravitational background. 
This approach leads to the Einstein-Schrédinger equation, which describes the coupling of the quantized matter fields 
to the classical gravitational field. 


I postulate that time is real, irreversible and that the arrow of time is an inherent property of the universe. 


Further, internal consistency needs to be dealt with by the quantization of the gravitational field by summing over the 
actual history of the system, in the Hartle-Hawking wave function method. 


External consistency should be achieved by the use of the semi-classical approximation, wherein we perform 
quantization of the matter fields in a relativistic gravitational background. 


This is computationally expensive compared to the existing method and requires information regarding the actual 
history of the system. However, it is required to get accurate results in cases of relativistic or quantum systems and 
phenomena. 


In Conclusion, understanding the nature of Time and the role of Information-Computation and applying it in Quantum 
Infodynamics helps in making progress over Theory of Relativity and Quantum Mechanics towards understanding the 
Universe. 
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